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MHO>KECTBEHHbIE <POPMbI MAJlATAErMAPOrEHA3bl-HAfl- 
3ABHCMMOB y TPEX BH^OB TPEMATOA POflA NOTOCOTYLUS 
(TREMATODA: NOTOCOTYLIDAE) 

A. n. riayjiaycKac 


npOBe^eHO 3JieKTpo(J)opeTHqecKoe H3yqeHne MajiaT ( fl.erH / o > poreHa3bi-HAi],-3aBHCHMOH Tpex bh^ob 
TpeMaTOA — Notocotylus attenuatus, N. ephemera, N. imbricatus. B cneKTpax MAX Ka>K,n.oro BH^a 
COOTBeTCTBeHHO BbIHBJieHO JXO 15, 16 H 11 H30(j)epMeHTHbIX (})paKUHH, pa3J!HqaiOIlI,HXCH no 3JieKTpO(J)OpeTH- 
qecKon noABH>KHOCTH. Ohh pacnojiaraiOTCH b 7 30Hax h reHeTnqecKH KOHTpojinpyiOTCH 7 nojiHMOp(})HbiMH 
jiOKycaMH. AHajiH3 aeHCHTorpaMM H30c})epMeHT0B MAX noKa3aji, qTO OTHOCHTejibHan cf)epMeHTHaH 3kthb- 
HOCTb Me^eHHO MHrpHpyiomHx H30(f)opM (1 — 3-fl) 30Hbi b 10 h Oojiee pa3 npeBbimaeT TaKOByio 
ObiCTpo MHrpHpyjomnx H3ot|)OpM (4—7-h 30Hbi). ycTaHOBJieHo, qTO reHOTnnbi MapHT no H30(J)epMeHTaM 
MAX BHyTpH KJIOHa HAeHTHqHbl He3aBHCHMO OT Toro, B KaKOM X03HHHe OHH pa3BHB3JlHCb. CneKTpbi 
MAX y HccjieAOBaHHbix bhaob hotokothjiha OTJinqaiOTCH no H30(})opMaM MeAJieHHO MnrpnpyiomHX 
Tpex 30H. 


OepMeHT MajiaTAerHAporeHa3a-HAil-3aBHCHMaH (K. O. 1.1.1.37., M/3,r) o6Ha- 

py>KeH KaK y no3BOHOHHbix, TaK w y 6ecno3BOHOHHbix >KHBOTHbix. YcTaHOBJieHo, hto 
y TpeMaTOA MjlX yqacTByeT b ochobhom MeTaOojiHHecKOM nyTH npeo6pa30BaHHH 
XHMHqecKOH 3HeprHH nnmH b npouecce rjiHKOJiH3a, KaTajiH3Hpyn npeBpameHHe 
MaJiaTa b OKcajioaueTaT w noAAep>KHBaH Heo6xoAHMoe cooTHOiiieHHe HA/l^/HA^H 
b u,HT030Jie (BbixpecTioK h AP-, 1986; Lloyd, 1986). Y pa 3 Hbix bhaob MJieKonHTaio- 
mnx, nTHU, pbi6, HaceKOMbix w Apyrnx 6ecno3BOHOMHbix >KHBOTHbix onncaH nojin- 
Mopcj)H3M no MilT (KopoqKHH h Ap., 1977;Maypep, 1971; AjiTyxoB, 1971; OHJinnno- 
bhm, KoHoqeB, 1987). Hmciotch cooOmeHHH o cymecTBOBaHHH H30(J)epMeHT0B M^r 
h y rejibMHHTOB (BbixpecTioK h AP-, 1986; Dhandayuthapani e. a., 1983; Fletcher 
e. a., 1981; Boissezon de, Jelnes, 1982; Bray, Rollinson, 1985; Leslie e. a., 1982; Leon 
e. a., 1988). rejibMHHTOB xapaKTepHbi MHoroo6pa3He h noABH>KHOCTb MeTa6ojin- 
qecKHx nyieft, mto, no-BHAHMOMy, oOycjiOBjieHO cymecTBOBaHneM (J>eHOMeHa CMeHbi 
cpeA o6nTaHHH (b tom mhcJ ie h >khbothbix xo3neB) b npouecce peajiH3aunH hx 
>KH 3HeHHoro uHKJia. 3 to o6cTOHTejibCTBo AejiaeT Ka>KAyio KOHKpeTHyio napa3HTO- 
xo3HHHHyio cncTeMy yHHKajibHOH. B AOCTynHon HaM AHTepaType coo6meHHH 
O MHO>KeCTBeHHbIX (})OpMaX MZir HOTOKOTHJ1HA HaHTH He yAaJIOCb. PaHee H3MH 6bIJlH 
H 3 yneHbi Hecneun^nnecKHe 3CTepa3bi (K. O. 3.1.1.), HA^O-aaBHCHMan MajiaTAe- 
rHAporeHa3a (K. O. 1.1.1.40.) h OejiKOBbifi cneKTp TpeMaTOA Notocotylus attenua¬ 
tus, N. ephemera (llayjiaycKac, 1988). 

Uejibio HacTonuren pa 6 oTbi HBHJiocb H 3 yneHHe 4 >epMeHTa TpeMaTOA Noto¬ 

cotylus attenuatus (Rudolphi, 1809 ), N. ephemera (Nitzsh, 1807 ), N. imbricatus 
(Looss, 1893 ). 


MATEPHAJ1 H METOAHKA 

Mojuiiockh Lymnaea stagnalis, Planorbarius corneus, Bithynia inflata 6biJin 
co6paHbi Ha TeppHTopHH JIhtobckoh CCP. Ot Ka>KAoro cnoHTaHHO 3 apa>KeHHoro 
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♦ 


a 6 6 

Phc. 1. CxeMaTHqecKoe H3o6pa>KeHHe BbiHBJieHHbix H30({)epMeHT0B MAX y 3 bh^ob hotokothjiha. 

a — N. attenuatus\ 6 — N. ephemera ; e — N. imbricatus\ 1 — Mdh 1; 2 — Mdh 2; 3 — Mdh 3; 4 — Mdh 4; 

5 — Mdh 5; 6 — Mdh 6; 7 — Mdh 7. 

Fig. 1. Diagramatical representation of recognized isoenzymes of MDH in three species of Notoco- 

tylidae. 

HOTOKOTHJiHAaMH MOJiJiiocKa b AaOopaTopHbix ycjiOBHHx nojiyHajiH aAOJiecKapHH, 
KOTOpbIMH 3KCnepHMeHTaJlbHO 3apa>KaJlH AOMaUIHHX yTHT neKHHCKOH nopOAbl 
h AOManiHHX rycHT. J\j\n noJiyqeHHH kaohob MapnT riTHu 3apa>KaJiH HHAHBHAyaAbHO 
no 300 a^ojiecKapHH, BbiAeAeHHbix oahhm moaaiockom h nepe3 12 AHen BCKpbiBaAH. 
ripoBeAeH aHajiH3 124 kjiohob hotokothaha ot 181 xo3HHHa. 

Hotokothaha, nojiyneHHbix ot oahoh nTHUbi, roMoreHH3HpoBajin b 40 %-hoh 
caxapo3e h TpnTOHe X 100 (1 : 1 : 1). iJjin 3JieKTpo({)opeTHqecKoro aHajiH3a ncnojib- 
30Bajin no 30 mkji roMoreHaTa. 

3jieKTpocf)ope3 npoBOAHJin b AByxcAOHHOM BepTHKaJibHOM OjioKe 2.5 7.5 %-hoto 
nojinaKpnjiaMHAHoro rejin, ncnojib3yn 6y4)epHyto cncTeMy (Maypep, 1971): 3JieKT- 
poAHbin 6y4>ep—Tpnc-rJiHUHH pH 8.3, reJieBbin 6y4>ep aah KOHueHTpnpyiomero 
rejin—Tpnc-HCl pH 6.7 , aah pasAeAHiomero rejin — Tpnc-HCl pH 8.9. Kpacnuxne 
CMecn aah BbiHBJieHHH (J)epMeHTOB roTOBHJin, ncnojib3yn 50 mt MajiaTa HaTpnn, 

20 mt HA/C 5 mt 4)eHa3HHMeTacyjib({)aTa, 20 Mr HHTpocnHero TeTpa30Jinn b 50 mji 
0.5 M Tpnc-HCl 6ycj)epa pH 7.5 n 50 mji AHCTHJiJinpoBaHHOH boabi. 

OTHOCHTeJIbHyiO 4>epMeHTHyiO aKTHBHOCTb (A) H30(J)epMeHTOB M,nr OnpeAeAHAH 
no AeHCHTorpaMMaM. XteHCHTOMeTpnpoBaHHe 3AeKTpocj)operpaMM npoBOAHAH Ha 
cneKTpoc{)OTOMeTpe «DU-8 B» (({wpMa Beckman, CLUA), npn aahhc boahw CKaHH- 
poBaHHH 550 hm. PacnoAO>KeHHe H30({)epMeHTHbix (})paKUHH Ha 3AeKTpoc})operpaMMe 
OUeHHBaAH no OTHOCHTeAbHOH 3AeKTpO({)OpeTHMeCKOH nOABH>KHOCTH (Rf). 3a eAH- 
HHuy 6paAH HanOoAee nacTO BCTpenaeMyio y nccAeAOBaHHbix hotokothaha mcaach- 
Hyio (f)paKunto H30(})epMeHTOB M JXF 5 -h 30HH. 1 

PE3yjIbTATbI M MX OECy^AEHHE 

nocAe 3AeKTpoc{)opeTHMecKoro nccAeAOBaHnn roMoreHaTOB noAOB03peAbix hoto¬ 
kothaha Ha 3AeKTpocf)operpaMMax BbiHBAeHO 7 30 H c MaAaTAernAporeHa3HOH aKTHB- 
HOCTbio (pnc. 1). y N. attenuatus o6Hapy>KeHO ao 15 H30cj)epMeHTHbix (J)paKUHH, 


1 Abtop HCKpeHHe djiaro^apHT A. Cpyora 3a oKa3aHHyio noMoiAb npn BbinojiHeHHH padoTbi, J\. ByT- 
KaycKaca, Jl. BeHCJiaycKeHe, I\ BmiiHeBCKyio, H. Ay6aycKaHTe 3a noMomb npn cdope MaTepnajia, A- Pa h- 
uiHTe 3a noMoiAb npn onpeAejieHHH bhaob hotokothjiha 
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Phc. 2. CneKTpw H30<}>epMeHT0B M/J.T N. ephemera , pa3BHBaBuiHxc« b pa 3 Hbix OKOHMaTejibHbix xo3«eBax. 

riOHCHeHHH CM. B TCKCTe. 

Fig. 2. Spectra of isoenzymes of MDH of N. ephemera developing in different obligate hosts. 

y N. ephemera — 16, y N. imbricatus — 11. H30(j)epMeHTbi 4— 7-h 3oh Bcex Tpex 
BHAOB HOTOKOTHAHA MHTpHpyiOT K aHOAy C OAHHaKOBOH 3AeKTpO(j)OpeTHHeCKOH nOA' 
BH>KHocTbio. H30(})epMeHTbi Mi],r N. imbricatus 2 —3-h 3oh MHrpHpyioT 6bicipee 
H COOTBeTCTBeHHO XapaKTepH3yiOTCH 60 Aee BbICOKOH OTHOCHTeAbHOH 3JieKTpO(})OpeTH- 
qecKOH noABH>KHocTbK), MeM aHajiorHMHbie H30(j)epMeHTbi AByx Apyrwx bhaob. 
B 1-h 30He y N. imbricatus H3oc})epMeHTbi coBceM He o6Hapy>KeHbi. 

reHeTHKO-nonyjiHUHOHHbiH aHaAH3 H30(|)epMeHT0B fAHX hotokothaha noKa3aji, 
HTO Ka>KAaH H30(f)epMeHTHaH 30Ha KOHTpOAHpyeTCH OTAeAbHbIM reHeTHMeCKHM 

AOKycoM. Tax, y N. attenuatus, N. ephemera b 1-h 30He o6Hapy>KeHa m/ibKo OAHa 
H3oq[)epMeHTHaH c})paKUHH, npHTOM He y Bcex HCCAeAOBaHHbix kaohob N. attenuatus 
0Ha BbiHBAeHa. Y HeKOTopbix H3 HCCAeAOBaHHbix kaohob N. ephemera OHa npoHBAH- 
eTCH oqeHb CAa6o (pnc. 2, 2). ZJaHHoe o6cTOHTeAbCTBO AaeT ocHOBaHHe npeAnoAO- 
>KHTb: 1) cymecTBOBaHne peueccHBHOH HyAeBoft aAAeAH Mdh 1°, 2) AaHHbie H30(f)ep- 
MeHTbl KOHTpOAHpyiOTCH AByMH aAAeAHMH Mdh 1 A , Mdh 1°. 

Y N. attenuatus bo 2 — 6-h 30 Hax o6Hapy>KeHO no Aea H 30 (j)epMeHTa b k3>kaoh 
30He. Y roM03nroTHbix no onpeAeAeHHOMy AOKycy kaohob hohokothaha BbiHBAeHO 
no oahoh (6biCTpon hah MeAJieHHon) c^paKUHH, y reTepo3HroT — ABe cf)paKUHH, 
HTO CBHAeTeAbCTByeT O TOM, HTO CHHTC3 H30({)epMeHT0B AaHHbIX 30H KOHTpOAH¬ 
pyeTCH AByMH aAAeAHMH A h B onpeAeAeHHoro AOKyca: Mdh 2, Mdh 3, Mdh 4, 
Mdh 5, Mdh 6. B 7 -h 30He o6Hapy>KeHbi Tpn H30(})epMeHTa, ho y roM03HroT 
BbiHBAeHa 6bicTpan, MeAAeHHan hah cpeAHHH H30c})opMa, a y reTepo3HroT — Gbicrpan 
H cpeAHHH, cpeAHHH H MeAAeHHHH HAH BCe TpH. TaKOe pacnOAO>KeHHe H30(})epMeHT0B 
xapaKTepHO aah H30(bepMeHT0B, KOTopbie KOAnpyiOTCH TpeMH aAAeAHMH, t. e. 
Mdh 7 a , Mdh 7 b , Mdh 7 C . 

y N. ephemera bo 2— 3-h 30Hax o6Hapy>KeHbi 1—3 H 30 cj)epMeHTa. BepoHTHO, ohh 
KOHTpoAHpyioTCH TpeMH aAAeAHMH A—C AOKycoB Mdh 2, Mdh 3. B 30Hax 4—6-h 
o6Hapy>KeHbi 1—2 H30(})epMeHTa, KOTopbie reHeTHnecKH KOHTpoAHpyioTCH aAAeAHMH 
A h B AOKycoB Mdh 4, Mdh 5, Mdh 6. B 30He 7 y OTAeAbHbix kaohob HapnAy c AByMH 
qeTKO BbiHBAeHHbiMH 6biCTpbiMH c})paKUHHMH BCTpenaeTCH CAa6o Bbipa>KeHHaH, 
MeAAeHHO ABH>KymaHCH H30(})epMeHTHaH C^paKUHH, HTO AaeT OCHOB3HHe TOBOpHTb 
o cymecTBOBaHHH Tpex aAAeAefl A—C AOKyca Mdh 7. 

B cbh3h c TeM hto npH 3apa>KeHHH nTHu, aAOAecKapHHMH N. imbricatus He yAa- 
AOCb nOAyHHTb AOCTaTOHHOe KOAHHeCTBO kaohob aah nonyAHUHOHHO-reHeTHne- 
ckoto aHaAH3a, noAHan reHeTHnecKan ACTepMHHauHH H30(f)epMeHT0B fAHX AaHHoro 
BHAa hotokothaha He 6biAa npoBeAeHa. 
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Phc. 3. /JeHCHTorpaMMbi M/],r 3 bhaob hotokothjiha. 

Flo och a6cu,ncc — otH ocHTejibHan 3jieKTpo(j)opeTHqecKaH no,a,BH>KHOCTb H3o4>epMeHTOB (/?/); no och op^HHaT — 
OTHocHTejibHan (jjepMeHTHan aKTHBHoeTb (A) H30(J)epMeHT0B M/tT. 

OcTajibHbie o 6 o 3 HaqeHHH, Ka k Ha pnc. 1 . 

Fig. 3. Densitograms of MDH of Notocotylidae. 

AHajiH3 AeHCHTorpaMM H30c})epMeHT0B Mijr Bcex Tpex bhaob hotokothjiha noKa- 
3ajl, MTO H30(})epMeHTbI N[JXT no OTHOCHTejIbHOH (})epMeHTHOH aKTHBHOCTH pa3JieJ\H- 
k3tch Ha jx Be rpynnbi: c BbicoKon h hh3koh aKTHBHocTbio (pnc. 3). OneHb dojibuion 
aKTHBHocTbio ofr/ia^aiOT Me/yieHHO MnrpnpyiomHe (Rf<().80) H30({)epMeHTbi, t. e. 
H3o4)epMeHTbi 1—3 -h 30 h. Hx oTHOCHTeJibHan 4)epMeHTHan aKTHBHoeTb b 10 h 6oj\ee 
pa3 Bbirne, neM y ObiCTpo MnrpnpyiomHX H30(J)epMeHT0B 4 —7-h 30h (cm. TaOjinuy). 
/laHHon ocoOeHHocTbio oOjia^aiOT H30(j)epMeHTbi Bcex Hccjie/toBaHHbix kjiohob Bcex 
Tpex bhaob hotokothjiha. ripn 3 tom y H30({)epMeHT0B N. ephemera, N. imbricatus 
5-h 30Hbi ycTaHOBjieHa Oojiee Bbiconan aKTHBHoeTb, neM y H30({)epMeHT0B 6-, 7 -h 30h. 


OTHOCHTejibHaa (JjepMeHTHaa aKTHBHoeTb A H30(|)epMeHT0B Mjd,r 

HOTOKOTHJIHA 


Relative activity A of isoenzymes of MDH in Notocotylidae 


3 oHa 

N. attenuatus 

N. ephemera 

N. imbricatus 

Rf 

A 

Rf 

A 

Rf 

A 

1 

0.24 

0.881 

0.24 

0.692 


I 

2 

0.32 

0.318 

0.32 

1.270 

0.32 

0.608 


0.38 

1.609 

0.38 

0.747 




0.46 

1.207 

0.46 

0.399 

0.46 

0.838 






0.50 

0.844 

3 

0.54 

1.069 

0.54 

0.823 




0.58 

0.875 

0.58 

0.598 

0.58 

1.070 


0.68 

0.234 

0.68 

0.628 

0.68 

1.060 

4 

0.80 

0.314 

0.80 

0.260 

0.80 

0.365 




0.88 

0.206 



5 

0.93 

0.073 



0.93 

0.042 


1.00 

0.092 

1.00 

0.312 

1.00 

0.068 

6 

1.12 

0.045 

1.12 

0.171 

1.12 

0.044 


1.16 

0.092 

1.16 

0.091 



7 

1.20 

0.097 

1.20 

0.078 

4 



1.24 

0.101 

1.24 

0.185 

1.24 

0.046 


1.28 

0.115 

1.28 

0.072 

1.28 

0.044 
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Kan ycTaHOBHjiH CaHqec-MopeHo c coaBTopaMH (Sanchez-Moreno e. a., 1988, 
Leon e. a., 1988), nccjieAOBaB MUT HeMaTOA Toxocara canis, T. cati, Toxascaris 
leonina, Ascaris suum, ueTOA Monesia expansa w TpeMaTOA Fasciola hepatica , 
H30({)epMeHTbi cymecTByioT b ab yx pa3Hbix MOJieKyjmpHbix c})opMax — pacTBo- 

pHMOH s-MDH h MHTOxoHApHajibHOH m-MDH, KOTopbie objiaAaiOT pa3JinqHOH 
(f)epMeHTHOH aKTHBHOCTbK). Y HCCJieAOBaHHblX BHAOB reJIbMHHTOB aKTHBHOCTb 
H30(})epMeHT0B s-MDH 6biJia Bbiuie aKTHBHOCTH m-MDH. AHajiornqHbie pe3yjibTaTbi 
nojiyqeHbi h ApyrHMH nccjieAOBaTejiHMH (Barrett, Beis, 1973; Rotman, 1978). 
Ho ecTb pa6oTbi (Prichard, Schofield, 1968; Probert, Lewis, 1977), b KOTopbix 
coobmaeTCH, qTO y F. hepatica ycraHOBjieHa cxoAHan cf)epMeHTHaH aKTHBHOCTb 
s-MDH h m-MDH. Onnpancb Ha to, qTO b ochobhom y nojiOB03pejibix rejibMHHTOB, 
Kan ynoMHHyTO Bbirne, aKTHBHOCTb s-MDH Bbiuie, qeM m-MDH, h Ha to, hto pacTBo- 
pHMan (J)opMa (s-MDH) npeHMymecTBeHHo yqacTByeT b BoccTaHOBJieHHH OKcajio- 
aueTaTa H3 MajiaTa (Kaplan, 1961) (mh b KaqecTBe cybcTpaTa npn BbiHBjieHHH 
H30(})epMeHT0B Hcnojib30BajiH MajiaT HaTpnn), mo>kho npeAnojio>KHTb, hto mcajichho 
ABH^ymnecn H30(|)epMeHTbi 1 — 3-h 30h, o6j\ajxa\ouxue bmcokoh (J)epMeHTHOH aKTHB- 
HOCTbK), — H30(|)epMeHTbI paCTBOpHMOH MOJieKyjIflpHOH (J)OpMbI s-MDH, a 6bICTpO 
MHrpHpyiomne (4— 7-h 3oh) — H30(})epMeHTbi MHToxoHApnajibHOH (|)opMbi m-MDH. 

n P H cpaBHeHHH reHOTHnoB no H30(J)epMeHTaM M JXF hotokothjiha, nojiyqeHHbix 
ot oahoto MOJijnocKa, ho BbipameHHbix b pa3Hbix oco6hx o6jiHraTHoro xo3HHHa, 6biJio 
ycTaHOBjieHO, hto H30(J)epMeHTHbie cneKTpbi MUT nccjieAOBaHHbix hotokothjiha 

BHyTpH KJlOHa HACHTHHHbl He33BHCHMO OT TOrO, B KaKOM OKOHqaTeJIbHOM X03HHHe 
ohh pa3BHBajiHCb (pHc. 2). 1 —6-h cneKTpbi H30(j)epMeHT0B MUT nojiyqeHbi ot MapHT 
N. ephemera , pa3BHBaBinHxcn b yTHTax, 7 —13-h — b rycflTax. 6—8-, 10-h cneKTpbi 
M/ir hotokothjiha, KJiOHHpoBaHHbix ot OAHoro MOJijnocKa, 11 — 13-h — ot Apyroro, 
ocTajibHbie cneKTpbi MHT MapHT ot pa3Hbix kjiohob. KJiOHbi N. attenuatus TaK>Ke 
objiaAaiOT reHeTHqecKoft OAHopoAHOCTbio no H30cJ)epMeHTaM MHT. Cxo>KHe pe3yjib- 
TaTbi Mbi nojiyqnjin npn nccjieAOBaHHH reHeTHqecKOH oahopoahocth hotokothjiha 
no aHajiH3y 3JieKTpo(|)opeTHqecKHx cneKTpOB 6ejiKOB (LlayjiaycKac, Cpyora, 1988). 

CpaBHeHne H30(f)epMeHTHbix cneKTpOB MUT obcjieAOBaHHbix bhaob hotokothjiha 
( p hc. 1) noKa3ajio, hto y Bcex Tpex bhaob H30(|)epMeHTbi 4—7 -h 30h objiaAaiOT 
OAHHaKOBOH 3JieKTpo4)OpeTHqeCKOH nOABH>KHOCTbK), CXOAHbIMH reHeTHHeCKHMH 
BapnaHTaMH H30(f)epMeHT0B, a T3K>Ke aKTHBHOCTbK). Pa3JinqaiOTCH AaHHbie bhah 
b ochobhom no mcajichho MHrpnpyiomHM H30(|)epMeHTaM: N. attenuatus OTJinqaeTcn 
ot N. ephemera rjiaBHbiM o6pa30M no reHeTHqecKHM BapnaHTaM H30(})epMeHT0B 
AOKycoB Mdh 1, Mdh 2, Mdh 3. Hto >Ke KacaeTcn N. imbricatus , to ero H30(})ep- 
MeHTbl, XapaKTepH3yK)IUHeCH HH3KOH 3JieKTp0(})0peTHqeCK0H nOABH>KHOCTbK), MHrpn- 
pyiOT k aHOAy Bce-TaKH 6bicTpee, qeM aHajiornqHbie (})epMeHTbi AByx Apyrnx bhaob. 
3to CBHACTejibCTByeT o pa3Hofl reHeTHqecKOH A^TepMHHauHH o6cy>KAaeMbix H30(})ep- 
MeHTOB. 

B OTJinqne ot H30(})epMeHT0B M HT o6jinraTHbix xo3neB hotokothjiha — yTHHbix 
H30cf)epMeHTHafl CHCTeMa MUT hotokothjiha no qncjiy H30cf)epMeHT0B HaMHoro 

MHoroqncjieHHee. Y yTHHbix H30(})epMeHTbi M HT KOHTpojinpyiOTCH TOJibKO AByMH 
reHHbiMH JiOKycaMH s-Mdh, m-Mdh, npn stom nocjieAHHH — MOHOMopcfmbiH (Kuroda 
e. a., 1982; Numchi e. a., 1983; Harnn AaHHbie). npeAnojiaraeM, hto cymecTBOBaHne 
Tanoro niHpoKoro h nojiHMop(})Horo cneKTpa M HT y hotokothjiha CBH33HO c 6hojio- 
rnen napa3HTOB, co cmchoh cpeAbi o6ht3hhh. Kan H3BecTHO, cpeAa obHTaHHH y hoto¬ 
kothjiha MeHneTCH qeTbipe pa3a (OnjiHMOHOBa, 1985). Hnua hotokothjiha BbiBO- 
Ahtch H3 OKOHqaTejibHoro xo3HHHa bo BHeinHioio cpeAy, OTTyAa nonaAaiOT 
b opra hh3m nepBoro npoMe>KyToqHoro xo3HHHa — MOJijnocKa, b kotopom pa3BHBa- 
H3TCH napTeHHTbl. 3aBepiHHBIHHe CBOe (J)OpMHpOBaHHe UepKapHH CHOBa BbIXOAHT 
bo BHeniHioio cpeAy. 3Aecb ohh HHUHCTHpyioTCH, npeBpamancb b aAOJiecKapHH, 
KOTOpbIMH H 3apa>KaeTCH OKOHqaTeJIbHblH X03HHH (TenJIOKpOBHbie >KHBOTHbie) . 
B nocjieAHeM MapHTbi AOCTHraiOT nojiOBOH 3pejiocTH. 
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YcTaHOBJieHO (KopoqKHH, 1976), hto HeKOTopbie reHbi aKTHBHbi Ha onpe/iejieHHOH 
CTa^HH pa3BHTHH OpraHH3Ma. IlO-BHAHMOMy, B >KH3HeHHOM UHKJie HOTOKOTHJIHA, 
npn tom, hto KajK^an (J>a3a cymecTByeT b KOHKpeTHOH cpe/ie, Ha onpe^ejieHHbix 
3Tanax npoHBjiHiOT cbok> reHeTHqecKyio aKTHBHOCTb h onpe/iejieHHbie jioKycbi 4>ep- 
MeHTHOH cHCTeMbi N[JIV h cooTBeTCTBeHHo b npeBpameHHH MajiaTa b oKcajioaueTaT 
ynacTByiOT onpe/tejieHHbie H30(})epMeHTbi. 

H3BeCTHO, HTO LUHpOKHH CneKTp C03,HaeT 60JIbLHHe B03M0>KH0CTH RJIH a/ianTHBHOH 
3BOJIIOUHH (PaTHep h Ap., 1985). BecbMa BepoHTHO, hto y hotokothjiha luhpokhh 
H30(})epMeHTHbIH CneKTp M^r C(j)OpMHpOBa«/lCH B npouecce 3BOJIIOUHH, HTO MO>KeT 
paccMaTpnBaTbCH KaK a/tanTauHH napa3HTOB k peajiH3auHH cBoero qpe3BbiqaHHO 
cjiokhoto >KH3HeHHoro uHKJia b ycjioBHHx reTeporeHHoft cpejibi, rjxe nepexoA 
ot cymecTBOBaHHH b oahhx ycjioBHHx k ApyrHM coBepmaeTCH oqeHb 6bicTpo. 3to 
oco6eHHo b3>kho, ecjiH yqecTb, qTO (|)epMeHT M/IT, KaK y>Ke roBopnjiocb Bbirne, 
yqacTByeT b ochobhom MeTa6ojinqecKOM nyTH. 

Hajinque y hotokothjih/l uinpoKoro MHorojiOKycHoro h nojiHMop(})Horo cneKTpa 
AW no3BOJineT ncnojib30BaTb jxa HHyio H30(J)epMeHTHyK) CHCTeMy b nonyjiHUHOHHO- 
reHeTHqecKOM aHajiH3e TpeMaTOA ceM. Notocotylidae. Pe3yjibTaTbi aHajiH3a reHeTH- 
qeCKOH H3MeHqHBOCTH MAT HCCJie^OBaHHblX BH.HOB H0T0K0THJ1HA 6yjiyT H3J10>KeHbI 
b cjienywmeM coo6meHHH. 
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IdHCTHTyT 30ojiorHH h napa3HTOJiorHH AH JIhtCCP, IlocTynHJia 9.09.1989 

BHJIbHIOC 


MULTIPLE MOLECULAR FORMS OF NAD DEPENDENT MALATE DEHYDROGENASES IN 
THREE TREMATODE SPECIES OF THE GENUS NOTOCOTYLUS (TREMATODA, NOTO- 

COTYLIDAE) 

A. P. Paulauskas 

Key words: NAD malate dehydrogenase, isoenzymes, polymorphism, Notocotylus 

SUMMARY 

NAD dependent malate dehydrogenases of three trematode species, Notocotylus attenuatus, 
N. ephemera and N. imbricatus, have been investigated by electrophoresis. Seven different zones with 
15 isoenzymes in N. attenuatus, 16 isoenzymes in N. ephemera and 11 isoenzymes in N. imbricatus have 
been found in MDH spectra. Isoenzymes of MDH are controlled by seven polymorphic locuses. The 
activity of isoenzymes of three slowly migrating zones is 10 and more times higher than that of fast 
zones (4—7). The genotypes of adults in one strain are genetically identical, independent ot the develop¬ 
ment in different definitive hosts. The spectra of MDH of the investigated Notocotylus species are 
different in slowly migrating isoenzymes (1—3 zones). 
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